The Center for Veterinary Medicine's food consumption policy was adopted in 1978 before suitable data were available on the consumption of organ meats. Consumption is expressed in terms of amounts expected to be consumed daily by an adult human. Before the Center for Veterinary Medicine (Center) can choose a suitable database to develop a new guideline, the Center must resolve a number of difficult policy choices. After the policy issues are resolved, the Center could use the 1977-78 USDA National Food Consumption survey or an approach based on carcass yield to develop the new guideline.
(FDA) was establishing the food safety guidelines (FDA, 1987a ) that accompanied its initiative for regulating carcinogenic products used in food-producing animals (FDA, 1987b) , one issue that FDA did not resolve concerned food consumption. The Center for Veterinary Medicine's consumption policy was developed before suitable data were available on the consumption of organ tissue, but suitable data are now available. The Center is studying these data and will develop a revised food consump tion policy (FDA, 1987~) . This paper will first discuss the Center's current food consumption policy and the criticisms of that policy, then the paper will discuss some policy questions that the Center must resolve. Finally, the paper will discuss several databases and approaches that could be used to establish a new food consumption policy. 
Ptwent Center Policy
The present Center policy was formalized in 1978 when a guideline was made available publicly (FDA, 1978 , Working guideline for assigning residue tolerances, September 1978, unpublished) . In that guideline the Center stated that at a maximum an individual consumes daily 500 g of meat, 500 g of eggs and 1,500 ml of milk. (There are some data from the 1%5 USDA National Food Consumption Survey that partially support these decisions [personal communication, Division of Nutrition, Center for Food Safety and Applied Nutrition, FDA]. For example, the survey found that an adult at the 90th percentile eats 460 g of meat in one day. This survey used data from a 1-d time period. If a longer time period is considered, meat consumption is less). Under the present policy, the safe concentration for a drug residue is determined by the series of equations based on the toxicological data, the average BW of a person, and the amount of food consumed by a person. The acceptable daily intake (ADI) is expressed in mg/(kg of BW.d) and is determined by dividing the no-observed-effect level (NOEL), expressed in mg/(kg BW.d) from the most sensitive toxicological test by a safety factor. The safety factor typically is 100 or 1,0oO, depending on whether the toxicological 874 test in laboratory animals was a chronic or subchronic test, When the chemical is a carcinogen, the AD1 is determined by a value obtained using a linear-at-low-dose statistical extrapolation procedure and a permitted level of risk of one additional cancer in one million individuals exposed for a lifetime to the chemical (FDA, 1987b) . The safe concentration for the total drug residue in meat or eggs is determined by multiplying the AD1 by the weight of a standard reference person (60 kg) and then dividing by the amount of meat or eggs consumed by the standard reference person (500 dd). Similarly, the safe concentration for the total drug residue in milk is determined by multiplying the AD1 by 60 kg and then dividing by the amount of milk consumed by the standard reference person (1.500 ml/d). The tolerance, which is used to enforce the approved conditions of use of the product, then is determined from the safe concentration, talung into account the metabolism of the product (FDA, 1987a) .
If the safe concentration calculated from these equations were applied to the residue found in organ tissue, a large number of drugs would not be approvable because the residue usually is more concentrated in the organ tissue than in muscle. For example, a residue could be below the safe concentration in muscle, but the residue in liver might not deplete below the safe concentration at a practical withdrawal period. To decrease the probability of such an occurrence, the Center made a policy decision designed to protect the public health and to allow the approval of useful drug products. The Center reasoned that because most individuals do not consume organ tissue every day, the Center should allow a correction factor to be applied to determine the safe concentration for organ meats. Ideally that factor would approximate the contribution of that organ to the total animal-derived portion of the diet. However, in 1978 there were no readily available data to determine what factor to use. Therefore, as explained in the 1978 guideline (FDA, 1978 , Working guideline for assigning residue tolerances, September 1978, unpublished) , the Center adopted arbitrary consumption factors for the various organs in the major species raised for food.
These food factors and the resulting equation for calculating the safe concentration are shown in Table 1 . The Center also stated that these food factors would be applied only when the residue concentration in muscle was far below its safe concentration whenever the organ tissue reached its adjusted safe concentration. This caveat was established to prevent an individual from being exposed to an amount of drug residue greater than the AD1 if that individual consumer both muscle and organ tissue on the same day.
Criticisms of the Present Policy
The Center's policy has received much criticism since 1978. The major criticisms are that the Center is overestimating the consump tion of animal products by a wide margin and relying on arbitrary, assumed values for the organ correction factors.
Anyone who is familiar with the food consumption data that have become available since 1978 will acknowledge that the Center overestimates food consumption, provided, of course, that one considers food consumption over an extended period of time. However, the Center's present procedure for establishing a drug residue tolerance is based on some policy choices that may underestimate an individual's exposure to drug residues in food. This fact generally is not acknowledged by the Center's critics. For instance, if a drug were approved for use in all meat-producing species, lactating dairy cows and laying hens and the concenuation of residue was at the safe concentration in each food item, the Center's existing policy would allow an individual to be exposed to the equivalent of three ADI, one each from muscle, eggs and milk. In addition, the Center's food consumption policy is based on the standard reference 60-kg adult. A child consumes a greater quantity of food per unit of body weight than does an adult. For example, on a BW basis, the average child in the 2 to 5 yr age group consumes two to three times as much FDA has traditionally used the "users only" group when establishing a safe concentration for a residue in a food item. Because the major food items (beef, chicken and pork muscle) are consumed by more than 90% of the population (Pa0 et al., 1982) . the policy choice here will not have any practical significance. However, for species that are not consumed by most individuals (for example, turkey and sheep), the policy choice does make a significant difference. According to USDA survey data, only 1.5% of the population reported eating lamb one or more times during the 3-d survey (Pa0 et al., 1982) . However, when these individuals consume lamb, they consume a normal daily portion. Similarly, only 5.8% of the population reported eating turkey one or more times during the 3-d survey (Pa0 et al.,  1982) . Again when these individuals consume turkey, they consume a normal daily portion. Similar considerations hold for liver and kidney (Pa0 et al., 1982) . If the Center used the amount of food consumed by the average individual when calculating the safe concenrration, the consumers of lamb, turkey, liver or kidney might be underprotected.
2. Should the Center calculate daily food consumption on the average consumer (50th percentile) or on the above-average consumer (for example, the 90th percentile)?
Traditionally FDA has taken a conservative approach and considered the 90th percentile consumer when estimating potential exposure to residues. For most of the food items of interest to the Center, the 90th percentile consumer eats two to three times more than the 50th percentile consumer. In simplest terms, the question is whether the Center's major policy goal is to ensure that each individual bears a share of the risk from the residue, or to ensure that a high percentage of individuals are not subjected to a risk greater than what the Center determines is insignificant.
3. Should the Center base its food consumption estimates on units of food per day or units of food per kg of BW per day?
As mentioned earlier, young children consume more food per unit of BW than adults. Because the mechanism of a chemical's toxicity probably is related to the dose on a BW (or body size) basis, the approach based on BW seems to have more scientific merit. However, FDA traditionally has used the grams of food consumed per day approach when establishing a safe concentration. If the Center were to continue its present choice on this issue, it would lead to another policy question.
4. Should the Center base its food consumption estimates on a time-weighted lifetime average or on the age group with the highest daily consumption of the food item?
For most food items, the policy choice here has little effect. The exception is milk. Young children and teenagers consume milk in much larger quantities than the time-weighted lifetime average consumption of milk. Thus, if the Center based the drug residue tolerance in milk on a time-weighted lifetime average consumption of milk, young children and teenagers might be underprotected. One way of resolving these latter questions, conservatively, is to reserve a portion of the AD1 for future approvals. Survey data summarized in Table 2 showed that approximately 25% of the animal-derived portion of the diet in the U.S. is derived from meat, 70% from milk and 5% from eggs. Thus, the Center could allow the sponsor to use only 25% of the AD1 when the product is first approved in a meat-producing species, reserving 70% of the AD1 for an approval in lactating dauy cows and 5 % for an approval in laying hens.
Debbase8
The two most logical databases to use in developing a new food consumption guideline are the data from the USDA National Food Consumption Survey and the data from the Market Research Corporation of America. The attributes of these two databases are summarized in Table 3 . The most important differences between them are the number of individuals surveyed, the length of time of the survey and the manner in which the data were
The United States Department of Agriculture (USDA) conducted its last National Food reported. Consumption Survey in 1977 -78 (Pa0 et al., 1982 . Another survey is being planned, but the data will not be available for several years.
The survey collected data from 30,770 individuals over a 3d period. The survey was designed to be representative of the different geographical areas of the U.S. and of the seasons of the year, to match the age distribution of the U.S. and to include the major ethnic and socioeconomic groups of the U.S. The individuals who participated in the survey reported the food item consumed and its quantity along with hisher individual BW. These items are important because they allow the data analyzers to determine the quantity of food consumed on a BW basis. Note that the survey was conducted 10 yr ago. Since that time the consumption of poultry has dramatically increased and the consumption of beef has declined.
The Office of Pesticide Programs of the Environmental Protection Agency (EPA) used this USDA survey as the data base for development of its Tolerance Assessment System (S. Saunders and B. Peterson, 1987, Introduction to the Tolerance Assessment System, unpublished). The major advance made by EPA in the Tolerance Assessment In 1982 the FDA obtained data from MRCA focusing on animalderived food and using the average portion size obtained from the 1977-78 USDA survey. In order to convert the data into a form that could be used in a new guideline, the Center made several policy choices and some assumptions to fill data ?laps-
The policy choices were 1) to use grams of food consumer per day, rather than grams of food consumed per BW per day, 2) to use the amount of food consumed by the 90th percentile individual, rather than the 50th percentile individual 3) to use the time-weighted, lifetime consumption for meat and eggs, rather than the amount consumer by the age group with the highest consumption and 4) for milk, to use the amount consumed by the age group with the highest consumption.
The assumptions were 1) that the average retail cut of meat contains 10% by weight of S.C. fat, 2) that total liver consumption is 12% of total meat consumption (the amount of beef, chicken or pork liver consumer averaged 12% of the muscle consumption for these species, but no data were available for lamb or turkey liver, 3) that poultry kidney is not consumed and 4) that, of the total kidney consumed, twothirds is derived fiom beef and one-third is derived from pork, which reflects the approximate ratio of the amounts of muscle from these two species that are consumed.
Using these policy choices and assump tions, the Center obtained data as shown in Table 2 . However, before the Center can use these data for developing a new guideline, the Center must make the difficult policy choice of how to add the exposure to residue from the individual food items.
The FDA also could adopt the Tolerance Assessment System as developed by EPA (S. Saunders and B. Peterson, 1987 , Introduction to the Tolerance Assessment System, unpublished). This system uses the 1977-78 USDA data. The major advantage of this system is its ability to add up a specific individual's exposure to residue from different food items in that individual's diet. A complete discussion of the Tolerance Assessment System is beyond the scope of this paper.
Another approach that the Center could use is to base its policy on data from carcass yield, rather than on data from food consumption surveys. This approach assumes that the entire edible portion of the carcass eventually is consumed without waste or condemnation. This approach also assumes that organ tissue is 
